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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a measuring 
apparatus by which a test piece having an arbitrary 
height size can be measured by a method wherein a 
test-piece receiver metal utensil is bonded to a base 
and an air or inert-gas discharge port is formed at the 
lower part. 

SOLUTION: In a test-piece receiver metal utensil 19 f a 
test-piece receiver metal fitting 13 is bonded vertically 
to a base 3, and an air or inert-gas discharge port 1 5 is 
formed at the lower part of the test-piece receiver 
metal fitting 13. When a test piece 18 is set on a test- 
piece holder, an expansion-film holding metal utensil 16 
is set to a state that it is removed from the test-piece 
receiver metal utensil 19, the test piece 18 is placed in 
the center at the upper part of the test-piece receiver 
metal fitting 13 which is installed at the test-piece 
receiver metal utensil 19, and a test-piece retention 
metal fitting 14 which is installed at the expansion-film 
holding metal utensil 16 is fitted to, and inserted into, the 

test piece 18 so as to be brought into contact. The airtightness at the inside part of the test 
piece 18 is kept in such a way that a gas for pressurization is sent from a gas-feed-hose nipple 
1 1, for expansion-film pressurization, which is installed at an outer tube 4 and that an expansion 
film 5 is expanded to the inside so as to be brought into contact with the test piece 18. 
Thereby, the test piece 18 having an arbitrary size in a test height direction can be measured, 
and the test piece 18 can be set easily. 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] In the equipment which holds a test piece with a test piece electrode holder, supplies the air or 
inert gas of a predetermined pressure, is made to carry out aeration of the test piece, measures the pressure 
and flow rate, and measures the permeability of a test piece Said test piece electrode holder is equipped with 
a test piece brace and the expanded film maintenance hardware which fits into this brace. Said expanded 
film maintenance hardware The outer case with which the flange was formed in the vertical section and the 
gas scraper launcher for expanded film application of pressure was formed in the flank, Said outer case 
upper part where it fixed in the upper flange section of an outer case, air or an inert gas scraper launcher was 
formed in the center section, and test piece presser-foot metallic ornaments were joined to the underside A 
wrap lid, The expanded film fixing metal put firmly on the lower flange section of said outer case, and the 
test piece presser-foot metallic-ornaments outside joined to said lid underside, the expanded film connected 
between the expanded film fixing metal put firmly on said outer case lower flange — since — the 
permeability measuring device characterized by what it is constituted, said test piece brace is joined to the 
base, and is consisted of structure where the exhaust port of air or inert gas was formed in the lower part. 
[Claim 2] The permeability measuring device characterized by using it in equipment according to claim 1, 
switching a motor control valve or some kinds of reducing valves to accommodation of a predetermined 
pressure. 

[Claim 3] The permeability measuring device characterized by measuring air or inactive gas pressure using 
a digital pressure gage in equipment according to claim 1 . 

[Claim 4] The permeability measuring device characterized by measuring air or an inert gas flow rate using 
a digital flowmeter in equipment according to claim 1 . 

[Claim 5] The permeability measuring device characterized by having the computer which outputs the result 
of an operation to an output unit while controlling measurement of a flow rate and a pressure, incorporating 
measured value in equipment according to claim 1 and calculating permeability. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the permeability measuring device as a means to consider 
as the index which gets to know distribution of the pore in refractories simply, and to detect organization 
change of refractories to high sensitivity. 
[0002] 

[Description of the Prior Art] A permeability measuring device is equipment which measures the volume of 
the gas which passed the test piece to fixed time amount, and is used for many years as an index which gets 
to know distribution of pore. Conventionally, although permeability measurement was based on the original 
approach of each company, the ISO standard was enacted in recent years and the test method (JIS R21 15- 
1987) of permeability with which JIS also applied to this approach correspondingly in connection with this 
was enacted. 

[0003] The configuration of the main testing devices of the test method (JIS R21 15-1987) of permeability 
had to consist of ** test piece electrode holder, ** air or the feeder of inert gas, a measuring device of ** 
pressure, and a measuring device of ** flow rate, and must be equipped with the following engine 
performance. 

** Test piece electrode holder : the perimeter of a cylinder side face of a test piece can be sealed thoroughly. 

** Air or the feeder of inert gas : equipment which the fixed water head and a pressure are equilibrated with 
the storage container of a constant pressure, or the container of the fixed volume containing a graduation, 
fills air or inert gas, supplies this air or inert gas to a test piece, supplies and permutes the water of the fixed 
water head so that the unbalance pressure produced between the fixed water heads may be recovered, and 
supplies air or inert gas. 

** Mercury of less than 1% of measuring device:measurement errors which are a pressure, a water 
manometer, or the measuring device of a manometer ** flow rate : permutation equipment by the water in 
the tube containing the flow meter of less than 1% of hydrometry precision, or a graduation. 
[0004] An example of the above-mentioned test piece electrode holder is shown in drawing 6 . This test 
piece electrode holder holds the cylindrical shape-like test piece 1 8 in the expanded film 111 attached in the 
expanded film set metallic ornaments 112, fits the expanded film set metallic-ornaments 112 bottom into an 
outer case B102, puts an upside with an outer case A101, and has composition which carried out adhesion 
fitting of the adapter 113 for forming the space 1 14 for gas supply in an outer case B102. The seal of a test 
piece flank from the hose (not shown) linked to the hole nipple 107 for expanded film application-of- 
pressure gas feeding Gas is supplied and pressurized through expanded film set metallic ornaments, and it 
carries out by sticking an expanded film 111 to a test piece. Measurement of permeability A gas is supplied 
to space 114 from the hose (not shown) linked to the air or the hose nipple 109 for inert gas feeding attached 
in the adapter 1 13. It carries out by leading the pressure variation in space 1 14 to a pressure gage (not 
shown), and measuring it through the hose nipple 108 for pressure surveies attached in the adapter 113. 
[0005] If the set approach of this test piece is explained, the expanded film 1 1 1 somewhat longer than that 
height dimension will be inserted in the expanded film set metallic ornaments 1 12 from the inside, and ends 
will be returned outside. The test piece 18 of a predetermined dimension (the diameter of 50** 1.0mm, 
height of 50**1 .0mm) is inserted in this inside. Next, the expanded film set metallic ornaments 1 12 by 
which the test piece was set to the outer case B 102 are inserted, an outer case A 101 and an outer case B102 
are put firmly on with the bolt 104 and nut 105 which put the outer case A 101 on this, and were prepared in 
the periphery several places, and the seal G f ****** and the exterior is carried out for the ends of an 
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expanded film 1 1 1 with the ends, the outer case A101, and outer case B 102 of the expanded film set 
metallic ornaments 112. 

[0006] Next, the example of the instrument arrangement in the case of performing permeability 
measurement using equipment as shown in drawing 6 is shown in drawing 7 . The configuration of 
equipment consists of a change cock 506 for choosing air or the source 501 of inert gas, an oven 502, flow 
meters 503a (0-200cm3 / min) and 503b (200-1 500cm3 / min), and this flow meter, a test piece electrode 
holder 504 which carried out same structure to having been shown in drawing 6 , and a manometer 505. 
Measurement actuation places a test piece into a test piece electrode holder, and checks airtightness by 
putting the construction material which does not have permeability in a smooth cross section etc. Next, the 
time amount which was made to dry air or the gas from the source 501 of inert gas with an oven 502, 
measured the sink and the flow rate at that time by flow meters 503a or 503b, and measured the pressure 
with the manometer or the pressure gage, and was required at this time is read, and permeability is computed 
by the degree type. 

V/t=mu and 1/eta and (S/L)-(P1-P2) -(P1+P2)/2P - here - P : Absolute pressure (Pa) 
t : test time (s) 

V : volume of the gas passed to time amount t in absolute pressure P (m3) 

S : the cross section of the test piece which a gas passes (m2) 

L : thickness of the cross section of a test piece (mm) 

PI : Absolute pressure at the time of gas penetration (Pa) 

P2 : Absolute pressure at the time of gas balking (Pa) 

eta : kinematic viscosity of the gas in test temperature (Pa-s) 

mu : permeability of a test piece (m2) 

[0007] 

[Problem(s) to be Solved by the Invention] Although this JIS is improved compared with the conventional 
approach, it has the following troubles. 
[Test piece electrode holder] 

** If the dimension of the height direction of a test piece changes, when the height dimension of a test piece 
is short, the airtightness of a side face will be acquired, for example, but if covered with an expanded film to 
the top face or underside of a test piece, the aeration cross section will change and it will become a 
measurement error. Moreover, when the height dimension of a test piece is long, the airtightness of the test 
piece side face by the expanded film cannot be held. Therefore, when manufacturing the test piece electrode 
holder suitable for a test piece configuration, or it had to be based on the seal approach by sealing wax and 
the test piece electrode holder was manufactured for every test piece dimension, facility cost started, when 
the test piece of a predetermined dimension was not able to be extracted, by the sealing wax approach, 
working capacity was low, when atmospheric temperature was low, the crack went into wax and the 
problem was in airtightness. 

** In order to detach and attach outer cases A and B with a bolt for every set of a test piece, the set of a test 
piece is complicated. 

[0008] [Supply of air or inert gas In order to secure trial precision, it is necessary to supply the air or inert 
gas of a constant pressure.] therefore, although it is to be based on the storage container of a constant 
pressure, or the equipment using the permutation of water mentioned above, while a problem is in pressure 
precision according to these approaches, when using the permutation of water, there is a problem from 
which 7s person actuation becomes complicated for equipment to be large-scale. 

[0009] [Measuring device of a pressure] Although the mercury, water manometer, or pressure gage of less 
than 1% of measurement errors is to be used, in the case of mercury or a water manometer, the reading error 
by viewing arises and automation by the computer is difficult again. 

[0010] [Measuring device of a flow rate] Although the permutation equipment by the water in the tube 
containing the flow meter of less than 1% of hydrometry precision or a graduation is used, since flow rate 
measurement is based on viewing, its reading precision is bad, and automation by the computer is difficult 
for it. 

[001 1] [Measurement actuation] A pressure and a flow rate are viewing, and processing efficiency is low in 
order that it may be easy to produce a human error in order to measure time amount by the stopwatch, and 
data processing may twist a report in handwriting by hand calculation. 

[0012] This invention is for solving the above-mentioned technical problem, while measurement of the 
height dimension test piece of arbitration is possible, the set of a test piece is easy and the setting pressure of 
high degree of accuracy, the pressure survey of high degree of accuracy, and hydrometry can be performed, 
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and it aims at offering the permeability measuring device which can automate measurement. 
[0013] 

[Means for Solving the Problem] In the equipment which this invention holds a test piece with a test piece 
electrode holder, supplies the air or inert gas of a predetermined pressure, is made to carry out aeration of 
the test piece, measures the pressure and flow rate, and measures the permeability of a test piece Said test 
piece electrode holder is equipped with a test piece brace and the expanded film maintenance hardware 
which fits into this brace. Said expanded film maintenance hardware The outer case with which the flange 
was formed in the vertical section and the gas scraper launcher for expanded film application of pressure 
was formed in the flank, Said outer case upper part where it fixed in the upper flange section of an outer 
case, air or an inert gas scraper launcher was formed in the center section, and test piece presser-foot 
metallic ornaments were joined to the underside A wrap lid, The expanded film fixing metal put firmly on 
the lower flange section of said outer case, and the test piece presser-foot metallic-ornaments outside joined 
to said lid underside, It consists of expanded films connected between the expanded film fixing metal put 
firmly on said outer case lower flange, said test piece brace is joined to the base, and it is characterized by 
consisting of structure where the exhaust port of air or inert gas was formed in the lower part. Moreover, this 
invention is characterized by using it, switching a motor control valve or some kinds of reducing valves to 
accommodation of a predetermined pressure. Moreover, this invention is characterized by measuring air or 
inactive gas pressure using a digital pressure gage. Moreover, this invention is characterized by measuring 
air or an inert gas flow rate using a digital flowmeter. Moreover, it is characterized by having the computer 
which outputs the result of an operation to an output unit while this invention controls measurement of a 
flow rate and a pressure, incorporates measured value and calculates permeability. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. Drawing 1 
shows drawing of longitudinal section of the example of the test piece electrode holder used in this 
invention. This test piece electrode holder consists of expanded film maintenance hardware 16 and a test 
piece brace 19. The expanded film maintenance hardware 16 consists of an outer case 4, a lid 1, expanded 
film fixing metal 2, and an expanded film 5. The lid 1 of the expanded film maintenance hardware 16 has 
structure by which a seal is carried out with O ring 6 by joining vertically the test piece presser-foot metallic 
ornaments 14 of a larger outer diameter a little than the outer diameter of a test piece 18 ( JIS test-piece 
diameter dimension: 50mm) to air or the hose nipple 12 for inert gas feeding, and the lower part in the upper 
part, and putting the upper flange 20 of an outer case 4 firmly on with the mounting bolt 10 prepared in the 
circumferencial direction several places. 

[0015] The outer case 4 of the expanded film maintenance hardware 16 and the seal between the expanded 
film fixing metal 2 are performed by putting a bearing nut 8 firmly on O ring 7 prepared in the flange of the 
expanded film fixing metal 2, and the male screw in which the lower flange 21 of an outer case 4 was 
formed by the periphery lower part of the expanded film fixing metal 2. The gas feeding hose nipple 1 1 for 
expanded film application of pressure is formed in the outer case 4. The interior of the expanded film 
maintenance hardware 16 connects between the test piece presser-foot metallic ornaments 14 and the 
expanded film fixing metal 2 by the expanded film 5 longer than the height of a test piece 1 8 (JIS test-piece 
height dimension: 50mm), and has structure which binds and carries out the seal of the expanded film ends 
in the expanded film presser-foot band 9. The test piece brace 19 joins the test piece step implement 13 to 
the base 3 vertically, and has structure which formed air or the inert gas exhaust port 1 5 in the lower part of 
the test piece step implement 13. 

[0016] The set of the test piece 1 8 to a test piece electrode holder is made into the condition of having pulled 
out the expanded film maintenance hardware 1 6 from the test piece brace 1 9, places a test piece 1 8 in the 
center of the upper part of the test piece step implement 1 3 established in the test piece brace 1 9, and where 
the test piece presser-foot metallic ornaments 14 formed in the expanded film maintenance hardware 16 are 
fitted in until it contacted the test piece 1 8, it completes it. The airtight of the lateral part of a test piece 1 8 is 
maintained by feeding the gas for application of pressure from the gas feeding hose nipple 1 1 for expanded 
film application of pressure prepared in the outer case 4, making it expand inside and sticking an expanded 
film 4 with a test piece 18. By this configuration, measurement of the test piece of the trial height direction 
arbitration dimension is attained, and the set of a test piece becomes easy. 

[0017] Next, supply of inert gas is explained. ** when supply of gas uses a motor control valve for 
accommodation of ** pressure — some kinds of reducing valves may be changed and used Drawing 2 is the 
block diagram showing the pressure-regulator style by the motor control-valve method, and main 
configurations consist of a motor control valve 303 and a control unit 304. With the nitrogen gas bomb 301 
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to the reducing valve 302, nitrogen gas is decompressed to about 0.1 Mpa(s), drives and controls the 
precision needle valve of the motor control valve 303 by the control unit 304 by the motor, and obtains a 
fixed pressure from the indicated value of a pressure gage 307, and the difference of a setting pressure 305. 
According to this approach, in the control pressure of 980-4900Pa (100 - 500mmH2 O), it is controllable 
within **9.8Pa (**lmmH2 O), for example. 

[0018] Next, how to switch and use some kinds of reducing valves is shown in drawing 3 . Main 
configurations consist of some kinds of the reducing valves 302A, 302B, and 302C for low voltage and 
selector valves 309. Nitrogen gas obtains the pressure which chooses the reducing valves 302A, 302B, and 
302C for low voltage of a pressure according to the construction material of a test piece by the selector 
valve 309, and needs them from the nitrogen gas bomb 301 . More than 490 - 49000MPa [ accommodation / 
of a reducing valve / selection and accommodation ] (50 - 5000mmH2 O) is possible for gas pressure. 
[0019] In addition, as for the measuring device of a pressure, it is desirable to use a semiconductor strain 
gage method with a precision high also in a digital manometer (measuring range: 0-9800Pa (0 - 1000mmH2 
O), precision:**0.5%), and, as for the measuring device of a flow rate, it is desirable to use the high bypass 
capillary tube method (measuring range: 0-500cm3 and less than precision:** 1%FS) or precision film 
method of precision in a digital flow meter. 

[0020] Next, measurement hands off operation is explained. The block diagram of the automatical 
measurement system by the computer is shown in drawing 4 . The nitrogen gas decompressed with the 
pressure reducing pressure control valve 302 from the nitrogen gas bomb 301 is supplied to the test piece 
electrode holder 308, at this time, a flow rate is measured with the digital flow meter 401, and a pressure is 
measured with the digital pressure gage 402. It is outputted to a printer 404 if needed, and can produce a 
document while making a computer 403 read automatically the numeric value of the digital manometer 402 
and the digital flowmeter 401, making permeability calculate based on these values and saving a 
measurement result at a hard disk. 

[0021] An example of the document outputted to the printer at drawing 5 is shown, thus, a Measuring 
condition and the result of an operation (permeability) are contrasted by attaining automation of 
measurement — making ~ ** ~ it can be made to be able to print out in an intelligible format and the 
processing efficiency of measurement can be raised. 
[0022] 

[Effect of the Invention] According to this invention, the following effectiveness can be attained as 
mentioned above. 

** The height direction of a test piece can perform measurement of the test piece of the dimension of 

arbitration with the test piece electrode holder which consists of expanded film maintenance hardware and a 

test piece brace. Moreover, the set of the test piece to a test piece electrode holder is easy. 

** Supply of air or inert gas : setting pressure with a high precision is possible by the means which can 

switch and use the reducing valve of the means or some kinds which need to supply the air or inert gas of a 

constant pressure in order to secure trial precision, and use a motor control valve for accommodation of a 

pressure. 

** The measuring device of a pressure : by using a digital pressure gage, the reading error by viewing is 
canceled and the pressure survey of less than 1% of measurement errors can be performed easily. Moreover, 
automation was made possible by computer. 

[0023] ** The measuring device of a flow rate : by using a digital flowmeter, the reading error by viewing is 
canceled and the hydrometry of less than 1 % of measurement errors can be performed easily. Moreover, 
automation by the computer is possible. 

[0024] ** Measurement actuation : while making a computer read the numeric value of a digital manometer 
and a digital flowmeter automatically by the programming, making permeability calculate based on these 
values and saving a measurement result at a hard disk, a document can be produced now by the printer if 
needed, and the processing efficiency of measurement can be raised. 
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30 1 302 



_ 



4 0 4 



4 0 2 



s. 

ft 



"Drawing 5] 




MS 
(mm) 


(mm) 


OC) 


(romfliO) 


mm 

(cm Vain) 




i 


50.25 


50.15 


20 


200 


88 


3.46 


2 


50.20 


50.00 


20 


201 


123 


4.80 


3 


50.20 


50.00 


20 


202 


105 


4.08 


4 


50.15 


50. 10 


20 


200 


93 


3.86 


5 


50.00 


50. 20 


20 


201 


99 


3.91 


6 


50.10 


50. 10 


20 


198 


125 


4. 98 


7 


50.20 


50. 00 


20 


200 


145 


5.69 



[Drawing 6] 



104 ft** 



101 #f*A 



102 



no WA***- 




107 

Bissau-:** 



114ffi« 

i o8_;b an * - * - 9 7 >v 



[Drawing 7] 



* 

X 
fi 

e 

it 
ft 



5 0 2 



II 



503a 503b 



■o- 



506 wm-*vi> 



5 0 4 BO*tt*/t^- 



J-0 

u 



5 0 5 



http://www4.ipdl. ncipi.go.jp/cgi-bin/tran_webcgi_ejje 



6/6/2006 



m JP, 10-090 160, A [DRAWINGS] Page 3 of 3 



[Translation done.] 



h ttp : //www4 . ipdl . ncipi . go . j p/ cgi -bin/tran_web_cgi_ej j e 6/6/2006 



<19)H*BMMW (J P) (12) & Hfj Jj^ |^ & $g (A) 



<ll)tttftim&H** 

#^¥10-90160 

(43)&MB WU0¥ (1998)4/3103 



(51) IntCl. 8 




F I 




G 0 1 N 15/08 




G 0 1 N 15/08 E 










<21)ffl«#^ 


«B¥8 -249775 


(7DUHA 


000001971 










vzz; tuKHp 


■•1*688^(1996) 9 «20 3 




JtOK«=F «BK±#Hr 2T12#HI 






(72)«SH# 










woj*a^ws«*r«wii58- 3 






(72)58(8# 










«iJujRiosaH&»*r*+im279 






(72)«SH# 










wiu*aAwia»"r^3te75 






(74)ftSA 


&m± Kill MM W7«) 



(54) i%m<ozm mssjmmmm 



(57) [gifo] 

gu-rirafsn^ i»iAa»c38jn*fci3^Ritt^aAO*« 

«Lt»*«$«&. «E>MW<0T*7 5>5?»{C*MI3 



1 2 S*XIi*Ra#AJB 



I 0 #;l< K 




1 S a«lK»7Stt 



1 9 



i»wi] smK*i\>#--csmK>s:UftL. mm 
3 n fcfiia^(gs±siJ«:ffl 5 m t . 

JWTSB? 7 > tc**«3 tl^H{iiniR^^J||||(Cjttt 
3*ifci38Ri. 

mrie&ia>t££!&>«. 20 
n# jets $ ti & 6*5. 

[1*381 2 ] i*#JS 1 iitswmsicto^x, ff5©E^» 

&a. 

[ i**iI3] it*iiiiB«R©$?gtc*jur. fy^;i/ 
&«1M&?*aAl*M£ata. 30 

[i**Ji4 ] mm 1 ie*6©^a(c*jt>r t t^*ju 
[1**315] 9H*minm<Dmmc&i.>x> sssfcj; 

[0 0 0 1 ] 

[fMB©jnrsis*#iF] wA;Bj*©m?L© 40 

sriS&atc&aj-r s^©£ u-r©a«*affie«i«:wr 
a. 

[0002] 

[fi£*©8ffi] jl^fl!£m2-£l$N(ciafttf*a 
jiOfcl5U*©S8t*iJ5rr4*BT* 0 , »7L©Wt* 
Jffl4*B«ib-C4<*»6ffll>6*i"C(,>4. fit*, flft* 
^tt?4i©^riStcj:TTl»te*i. I SOjtl 
t§*i*ij^sn > c*uc#i>j I S*JMS4>c ©Sterne 

fci«K*©H»#tt (J IS R2 1 1 5- 1 9 8 7) 50 



10-90160 

2 

3 ft fc. 

[0003] jISU$5©S*®W& ( J I S R21 15- 
1 9 8 7) ©±ttttlfl£B©ttJiK» 

a. ®BE*©sij^a> ®aut©asgSB^6«co. « 

T©tttt«flM.-a»tttffttfft&fcl,>. 

®ffi»SfcHW§tt*/X©«IG«B : -^H^OBfMS 
S. *fc«B*©Aofc-je^©S»e— J&MI£E 
**T»3*rffla*fct*^fsitt^*»fco. c©£ 

CC&r.5;pWBEa*li«3*S J: 5 &C-5£*SI©** 

a. 

aEA©MSS« : fflSKS 1 9*fclrt©*«SX«:*v y 

©ilKS©9J5£«a : ifcfiS'JSRIK 1 96lim<D7 a -y - 
* XttBS©A o/c^^.- ?ft©*tc <£ £ B&«B. 
[0004] ±IBI*iUt*^^-©-mS6«C7n-r. 

c©K»K-*^y-«. mwm^-j h£ju 1 2cca!f<3 

WfcJKHRl 1 1 KlcPitmVi<D&Wt 1 8*«l# 
U Et-?SS!-b 9 1 1 2©TW*WWB 1 0 2CC& 

&Lx±mzf\-ffiA i o i -ca-tt. tttsB i o 2 
taasffl©^ 1 1 4 ■5fc»©T^:/* 113* 

0 /cfljjdcfc: & o ri » S . KK^fltfils©^ -A 
tt. I^SHRJnJI^jSSAffl*-^- f 1 0 7 tctttt 
Lit*-* mnHfT) JKSBM-fei' h&PfcfcilU 

xxximteLxmE-L. m&mi 1 1 

3-t*5C£«:J:$m». a*l*©W£K. T*f7* \ 1 
3 tcBtfm 6n/c2«X«^14#*5£Affl*--X- » 
^H0 9K8«l/fc*-^ (HSvtt-i*) *6aiBl 1 

4fcm#£{fc&u ^pai i4rt©BE*Kft*ry^* 

1 1 3K*9ttWfcflE*MStffl*-*-9:™'l 0 8* 

[0005] c©f«K>t©-fe 9 h^ffitcoiirBiwr* 
nmm-tv f^ii i 2k:, tvn&z^m&'Q'PL 

&#><DBmmi 1 l*rt«*>6#PAL. Pf«l*i1-«(CiK 
LX*S< „ C©rtffliJ(C^fS^J« (ES5 0 ± 1 . 0 m 
m. B35011. 0 mm) (D&MK 1 8 4«5©jitf. 
^CtC. M-fSJB 10 2K, Kitt**? hSttfcJ&SBJS-fe 
» h^*l 1 2 4}fA0. CtlKJWAl 0 l«rlft-t*-C 
■e©j+JB«:«[*Bf»W'5*iyt^Uh 104it» M0 
5(c«fc»)?ffgfA 1 0 1 £. niSfB 1 0 2&#t*U JK'Sg 

mi 1 1 oynffizmsRm-z v y*m*\\ z(Dm^t^m 

A 1 0 1 te«fcO'JffSB 1 0 2(C«fc»)iS^-«±. $f§P3r>- 
[0 00 6] ^tc t H6K7KO/c«J:^J&^B4«t»-Cji 



(3) 

3 

©*»$«. ^.tMt^i±iJzmb 0 1 . f6MS5 0 
2. ?a-ji-550 3 a. (0~20 0cm J /mi 
n). 503b (200~1500cm s /m in). 

0 4. vy^-3»5 0 5*>e.^3nTI,^„ MStllff 

^{C. £mXtt*r£1*fe#*iSi5 0 l#>6©m{*£f£j»S 
5 0 2-Cte«IS-fc!-caSL. -?-©£&©»S£7a-,<- io 
d?5 0 3a*/c«5 0 3b-C. K#£-?^>-£<bb< 
(iBE^Bt-CjSJjet. 2fcC©£agl,/cB#IHI£g&&& 

V/t = y ■ 1/77 • (S/L) • <p, -p, ) • 

<P, +P, ) /2P 

cc«c. 

P :*fi*fE#(Pa) 
t : Kimm ( s ) 

v :|KWEE*P«:*»t»r» ^nt«:aBl"r*«f*©« 
S (m J ) 20 

s : ^.wifimMt^um^mmm (m j > 

L : S$i8*i-©8t»rffi©J¥;* (mm) 

p, : fmmxnomtKts < p a ) 

P, : m*BtJittK5F©i|i6*fE^ (Pa) 
r? : f^flUXtCfett&ftffcDttttSE (P a • s ) 
ix : ffl&K<DMM.& (m* ) 
[0007] 

[&w* i m®ii,j:') t-rzmm] c©j i s«fs«fi£* 

<DjSmcik'*&&*tiX\i* 4 fc©©Ji(T© J: 5 &mHj£ 
#**4. 30 

®mic <fc Ti*ii*}-©±ffi * fc«Tffl * -csfeti -2. £ M 
4A\ mm<££Zi'->l>%micJ:lbtj:Vtit l Stj:ii-r, u 

w*ttctKimK*>\'V-*wkft-?}ri\twt.m^* ^ 40 

oumfto-t * h c: £ cc^gjA . b 4 kc j: 0 mm 
-r4*:©. f5^jt©-fe2> h#«&re£>4. 

[0008] C£^£ Aiti. *8Stt#*©«lft) HMf» 

$Itet5^*s*4. *©fc«>-SBE*0«TWg». 
* fcttgrj* Uc*©g$>£*iJ/8 0 /c«S(C .=t 4 C £ ft 
ott^As. Cti6<0*ffi«:J:titfBE*flllS«:lBIH*J* 

4£ £«>«:. *©«»*fijffl-r4tB^. g so 
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£ ft ft 0 »^*sffl*(t £ ft 4 ffl&P* 4 . 
[0 0 0 9 ] CE7J©iM5E(Kg] S'JS^ 1 %«F*3©?K 
/c«7K v y M - * 0 < l,tS.timmmt 4 C £ K 

«c o r i> *jrs fci**v ©«^« am«c 
[0010] cits©iM£ttau iisaa^fis 1 

©7a-^-^Jfc« SSi©A o ft:?- » - ^©Tkcc «fc 

[001 1 ] CS'JS&ftO II*. ««BB«-C. B$fffl{* 
^TfHW *ft:ai>AttM&*s£DA< . 

[0012] *«i»tt±iBBH*j»fcT4 *»©«>© 
•c. &*©« 3 ttamKam&mmvib 4 1 1 *> 

^K-O-lr^^It**), WfflK©E*>i95£. 
lSffiffi©ff*S'J3£RD t fiSfi«<J«*^*. m&<DUWt# 

mfiefta»^a'J3£ii«*««-r -s c £ *aw£-r 4. 

[0013] 

[IHI*«P«-r*fc»©#«] *jBgt*. tow-**? 
*«*&LrsiSitH-*ji^$#. •e©ff;*j£ifcS£8'tfgl> 

rstiwt©ii»$*i!ijrr4iSB«:*st»T. greases**}- 
^ju^-«. i5?i^*{-^^j£. m&£®nc&&-rz>Bm 
mmm&mtzm*.* mszBmmmz&®nz. ±tsp«: 

ffi«*fct»^Stt^aiAP#JfefiS3n. TBDCCStH*}- 
J f3A^*^$nrc:flfB^fg!±SP ) &S^M£, gJiB 

griBMTSK:S^3n/ci3S:®Ut}ip3^^^ffliJ£. gJSB 

snw»aw£*i6«jatsti. griB£»:ii*ts^5«. ^ 

-^scg^$n. TSP«:^s/c(*Tt§i4^x©gfWP 
*Hltt. BfJEEE*©ll«K:*-*=» hn-;U7^1/^. 

ft:. ^ j?3r ;U&Sft*^fflL-C^m*/c«^ 

w«. isate<tcKE*©«'j^ ; £*iJtsiL,. mfem&mK>& 

^T-ffi5nM*m%-?it £ fete, jS@ig**tti*Ka^ 

[0 0 14] 

y-©w©«t»?fflig*^-r. c ©tt»jfr* juy-«M?B 



fmmuftsmi e«. ?ffss4 t si. B»nRtt&A 

2. J£5f5l85*>e>ftoTI,>£. »aW«#*«Jl 6©S 

1 2 . TSBtcaiUt 1 8 ( J I SKWtttSThS : 5 0 
mm) ©^£9£^*l*HS©Klttttt3il&Jll 

Jbh 1 0 tcj: 9 i+ffi 4 ©±887^:^2 0 **W-T4C 

■Cl>-5. 10 
[0015] *gillfi!tt&*! 1 6 <Dft®4 t . IB3MKR 
tt&*2 ©|«©S/- Jl/tt. JBHKBlttgJI 2©77>y 
tcMWfcftfcO- 'J>y7 i. ^«4©TSP7 7>^2 
1 &J&5g«IDtft£Jl 2 ©ftMTttKIKtt 6 fifcit to D (C 

nsi^ 7 h 8 e&tcj:oT?Tfcto&. mb 

4fcl«WMnEBB#XiaiA*--*- » 1 1 

6tirt>5. mimum&mi 6©rti»*. Kiiitws 

1 4 £MHMPRft&jl2 ©Mfci*!** 1 8 ( J I 
S^®yti«S^: 5 0mm) ©S3 £9Sl>B9M5 

^-^3«c^k-s^*i sesatcsau sokm-s 

<ftA 1 3 ©T»teS*X«:?«§tt#*»HiP 1 5 

[0016] «8Uf7fr;t/# «©S^M" 1 8 ©-fe 9 h 

tt. KiiM-S^^l 9*>&BHRft&£0n 6S&JI&U 
fcttffii L> . PtWlK&m> 1 9 tCSW fcftfctOWi-ft w 
#Ji 1 3 ©±3|5tfcfe(cf*®Ut 1 8 
«J1 6{CgftW6tofc«!i#tt>3;L&Al 4 4«SJ>i-l 8 
{c««nTS *rBcff Lfctt«rc557-r *. KiUt 1 8 © 30 
9HRiaB0*UKtt. *ff4K:im&tofiJHUntaEffl#:* 
a&A*-X-*7';H 1^6JPffifflX/^*a6AL. 

©Mfctf©ffi£#*nltttc&'). **««*#©•& * hjtfg 

[0017] ^r£tt^x©«t&(cMU-ciftB^-r 
4. #x©{8*&«. 

®»«K©»E#*tt0**.-CJS<,»*»6 40 

ha— )Wij\,73 0 3. 3>hn- ;Ua— ?h 
3 0 4-O>6fr&. gS^X(i^S^Xd<>^3 0 1#>6 
j&E#3 0 2(CJ:9. m«. mo. IMpatcilSJE 
0, BE*tt3 0 7©}g^fiSiiajejKj3 0 5©ll*>e. 
n> \-a-;l>3.-y F304lcJ:-5T ; 6-*3>(-o- 
;l>;W/3 0 3©fflS-- V)Wl>-7$:*:-2-CffiVjL 
XfflWV. -5£©E;ft£f#*. C©^(cj:5i, W*. 
t**«tWE^ 98 0-4900Pa ( 1 0 0 ~ 5 0 0 mm 50 
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H, O) (CM^T. ±9. 8Pa (±1 mmH, O) fcl 
[0018] iXK««R©j*BE#*W«JftA-Cttffl-r 5 

#££S3(t^-r. ±s«tfi£«. mmoimmmzft 

3 0 2A. 30 2B. 3 0 20^^^3 0 9*^ 
gHfttfXttgjBrfXrfO'O 0 1 a>6K*4tt© 
0 /cE^©ffiBEffl«EE# 302A, 302B, 

3 0 2C*W»i#3 0 9 {C«fc9i»WU d&gi-T&E 
tfXE^Jtt. j^HE^FCDiatR • aOgRtCJ: 0 4 9 

0~49000MPa (5 0-5 0 0 OmmH, O) fel 

[0019] ttfc. E*©i»J5£KH«. f^^HEfcit 

©&*»Tfe«s©isir^3»fl:x h u-f (» 

^Uffl: 0~9800Pa (0-1 000 mmH 

, O) . fRJK: ±0. 5%) *ffll>4C«i;*SMS 0<. 

iJSfi©»J5£Slg«. ^ 5? JUfifESItcfcfr-cfllK 
(DMWtJ'lZ 1 ** X : 7'J-1T& (mftMm : 0~5 0 
0 cm' , mS. : + 1 %F S&.fH) . SfcttflKBJBWsS 

[ 0 0 2 0 ] *®ftf¥©aiMfc«:-3l»-C«iWr 
£. S4fC3>f*-a'«:«t6a«)j8'J5£'>X7 : -A©^o 
s» ?m*fr;-f, m&*fx#>'<3 0 1 *»6*E#3 0 2 
{C«fc DWEl/fcfflR^*«HW-*^y- 3 0 8 «C«*& 
L/, C©i#7 I ^^;Uiffi«it4 0 1-caUI*. T 5 ^^^ 
JE*tf4 0 2T?E2>£S'JS-rS„ ?i?*)\'&j&4r 0 2 
i, 7 s ^^-»U*Sit4 0 l©»ffl«g«l9<J{C3>f*- 
* 4 o 3 (c^*BX6-»±. c to6©fii*8«:ji^*it^ 

sccisi;-c^"y>*4 04«cffl*Lr«8Sf*f^H-r* 
[0 02 1 ] HStcT'y^^tcai^UfciliSM©— 

[0022] 

C»W©J»*] «±©«fc^«:*#eBJ(cj:n««T©J:^ 
ici rKK>i-(DlK 3 ««S£©^S©K»>t© 

See J: 9. fSS©iSt»E^KS£^olffi-C*5. 

a>E*©iB'js^a : ^^^^E^jft'&ffiffl-rsc t-r. 

atliCj; «R»K9 3 to. Stelfig 1 %«l*3 
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[0 02 3] ®ifcB©i»J5E=£S : ^ifcffilt^teffi 
[0 024] ©i»J3£j»fP : 7a tf^AfffiK.* <0 

[BUBOHWfclMI!] 

[0 1 ] *»98-C«ffl-r4BW«-*JUy-©l(IKiBia 
-c*4„ 

[12] *-*3>Ha-;u^;U^^SCKJ:4JK3llS 
[03] ««3l©«JEtf*tt9fc;tTffi&ilSK-r4iI* 



^©iaw*^*-©w*5*rH-c*4. 



[04] n>b- a -^(cj;4afiiS l J^^x^A©^'a 

[05] :/y>*KJ:Oflsttty;M»*©-W*^rH 
-C$>£. 
[06] 
[07] 

[?f#©lftHJ3] 

10 2 -*nMtKtt&A. 3 4-JflSK 

5-MI, 6. 7-0>)>#. 8-t»tjh. 9- 

;k l 3 -aSi&#*£A. 1 4 l 5 
~a»XHSRgtt#X#HiCI. 1 6 
1 8 1 9 • -KlUMAi. 2 0 -±«7 =7 > 

^. 2 1 -T»7-9>t?. 



[01 ] 



[02] 



l 2 «Mix«*sa>!r*fl 



1 0 iftrt. K- 




3 0 6 3 0 7 



1 S HSlXlt^WS 



I A* 



-3.0 



30 6 ffi^Rfc 
4 / 



X 81 



[03] 




i o a 107 



K SI K" 
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